The terms 'evolution' and 'coevolution' are widely used in organization studies but rarely defined. Often it is unclear whether they refer to single entities or populations. When specific evolutionary processes are suggested, the labelling is often misleading. For example, in the debate over the roles of individual adaptation and competitive selection, the 'selectionist' position of Michael Hannan and John Freeman (1989), which emphasizes the role of selection and stress the limits of individual firm adaptability, is often described as 'Darwinian' whereas opposing views that emphasise adaptability are described as 'Lamarckian'. But these labels are not strictly dichotomous. Scholars have shown that core Darwinian principles, resulting from abstract ontological communality rather than analogy, apply to social evolution. This opens up a research agenda using the principles of generalized Darwinism and the replicatorinteractor framework to help understand the evolution of organizations. Some illustrations of the conceptual value of this approach are provided, including understanding the entwinement of selection and adaptation, the nature and role of organizational routines, the place of strategic choice and the growth of organizational complexity. The framework of generalized Darwinism also helps to bridge apparently divergent perspectives in the business strategy and organizational ecology literatures.
'evolution' or 'co-evolution' are often used with gravitas, as if they signify something important; but without further specification they actually mean very little. One is left asking what kind of evolutionary theory or meta-theoretical framework is intended.
For example, the editors (Lewin and Koza, 2001 ) of an issue of Organization Studies devoted to 'co-evolution' -understood broadly as developmental interaction between organizations and their environments -refer to 'the co-evolution framework', 'the coevolution perspective', 'the co-evolution construct', and 'evolutionary theory' (singular), with little further explanation. It is unclear whether 'evolution' refers to a single entity or a population of entities. They do usefully mention the conceptual triplet of 'variation, selection, and retention' but again with no further explanation. What are not told what selection means and what is being retained. (These issues may appear to be simple, but they are not.) The origins of that conceptual triplet are uncited and we are not reminded that this triplet refers to the conceptual core of Darwinism.
1 As elsewhere (e.g. Nelson and Winter, 1982) , there is a remarkable reluctance to mention the D-name. There is also no mention of the fact that Darwin's evolutionary framework is very different from others, such as that of Jean-Baptise de Lamarck or Herbert Spencer.
2
A prominent debate in organization studies concerns the relative importance of individuallevel adaptation versus population-level selection in explaining overall changes in industry characteristics. The important question is whether selective failure is in fact more important than individual firm adaptation in explaining change in an industry. To a large degree this is a matter of empirical investigation. But empirical enquiry always needs to be guided by clear and carefully-defined concepts.
This article does not bring further empirical evidence to bear. Instead it is argued that the selection-adaptation debate within organization studies over the processes of change has been confused by the use of inexact and misleading terminology, including in regard to the terms Lamarckism and Darwinism. In turn, this confusion has obstructed the use of abstract principles from general evolutionary theory that have been developed since the 1980s in both the philosophy of biology and evolutionary economics (Hull, 1988; Hodgson, 2002; Stoelhorst, 2005 Stoelhorst, , 2008 Stoelhorst and Huizing, 2006; Knudsen, 2006a, 2010b; Aldrich et al., 2008; Pelikan, 2011) . These principles are often described as 'generalised Darwinism'.
The aim of this present article is to clear up terminological confusion, instil greater precision, and to indicate how the principles of generalized Darwinism can be useful as an overall framework for helping to understand organizational evolution. In fact, Darwinism is the only complete over-arching theoretical framework available for understanding worlds with populations of entities that are struggling for locally and immediately scarce resources. No viable alternative general conceptual framework for addressing evolution in complex population systems exists. Non-Darwinian approaches leave key elements explained, such as theories of cultural evolution that fail to address the origins of culture or of human agency. If generalized Darwinism is rejected, then what is intended by 'evolution' or 'coevolution' must be clearly specified. Generalized Darwinian principles also add to the research agenda by framing the issues involved in explaining empirical outcomes. Persistent misuse and imprecision of terminology have obstructed the introduction of theoretical insights from generalized Darwinism,
The first section establishes that Darwinism and Lamarckism are not mutually exclusive. The second section shows that for the Lamarckian description to be meaningfulindependently of the question of its validity -a distinction between genotypes (more generally, replicators) and phenotypes (more generally, interactors) is required. This distinction is of much broader significance and transcends the old debate surrounding Lamarckism. The third section argues that social evolution is Darwinian in substance (Veblen, 1899; Campbell, 1965; Hodgson and Knudsen, 2010b) and clarifies the nature of this claim. Contrary to widespread belief, Darwinism embraces rather than excludes such phenomena as intentionality, learning and adaptation. The fourth section shows that organizational adaptation or development cannot be ignored, especially in a fully-fledged Darwinian theory. Contrary to a widespread supposition, Darwinism emphasizes both development and selection. The fifth section explores shows how the replicator concept from generalized Darwinism helps understand the evolution of complexity. The sixth section illustrates some of the implications of this framework for understanding the evolution of routines. The seventh section concludes the essay and points to further implications of the conceptual framework.
The Confusion over Darwinism and Lamarckism
For various reasons, social scientists have had a very uneasy relationship with Darwinism (Degler, 1991) . Worries about 'social Darwinism', misleading portrayals of Darwinian selection as 'blind', and false claims that Darwinism downplays or excludes intentionality, have all helped to dissuade social scientists from addressing Darwinian principles. In fact, Darwin fully acknowledged the role of intentionality: he simply required that intentions should be explained in causal terms. He never described evolution as blind. He did not treat the selection environment as always given (sexual selection being an important example of a changing environment, depending on adaptations in the other sex), and gave important examples of environmental interaction and niche-construction. While Darwinism has been abused in the past, many contemporary worries turn out to be ungrounded. 3 Partly because of fears about Darwinism, and partly because of a belief in the appropriateness of the other label, many prominent social scientists, have described social or economic evolution as 'Lamarckian.' 4 In many cases the 'Darwinian' label is even ignored or dismissed.
The dispute within organization science over the relative importance of adaptation and selection (Baum, 1996; Lewin and Volberda, 2003) , and the extent to which firm routines can change in individual firms, is sometimes described as a contest between 'Darwinian' and 'Lamarckian' conceptions of organizational change (Usher and Evans, 1996) . The seminal work of Michael Hannan and John Freeman (1989) is described by many as 'Darwinian' because it stresses selection in a relatively static industry-level environment, and gives a low estimate for the possibilities of individual organizational adaptation (although in later work there is a stronger recognition of adaptation and organization-environment interaction).
5 Van de Ven and Poole (1995) mistakenly confine the Darwinian evolution of organizations to cases where traits are inherited through inter-generational processes, whereas Lamarckian evolution means that traits can be acquired within the lifetime of an organization through learning and imitation. Many endorse this distinction and some promote Lamarckian evolution over Darwinian ideas, without much detailed consideration of the detailed mechanisms.
John Wilkins (2001) shows that 'Lamarckism' as an ambiguous term with three prominent and different meanings: that acquired characters can be inherited, that evolution leads to greater complexity, and that adaptation is guided by volition. 6 The second and third meanings say nothing about inheritance, which is the key element in the first meaning.
The volitional acquisition of characteristics is often contrasted to the allegedly 'blind' or random mutations in some versions of Darwinism. But Darwin fully recognized intentionality and never wrote of random mutations. Core Darwinian principles are inclusive enough to accommodate contrasting accounts. They are also consistent with the fact that intentionality and other capacities such as conscious prefiguration are much more highly developed among humans.
There is a general consensus that Darwinism involves three core principles of inheritance, variation and selection. This can be confirmed by reading the long, final paragraph of Darwin's Origin of Species (1859) , where the three concepts are clear. Darwin also emphasized the complex development of individual organisms in response to environmental conditions, and how sometimes the behaviour of organisms can lead to environmental changes. For him, selection neither excluded nor downplayed adaptation.
Darwin himself believed that the inheritance of acquired characters was possible. In that sense he was a Lamarckian! Later many biologists turned against the idea of Lamarckian inheritance. 7 But logically, and in principle, Darwinism and Lamarckism are not mutually exclusive, contrary to many suggestions in the literature.
Some acquired characters, such as ageing and injuries, are not beneficial. But for species to evolve the effects of deleterious acquired characters must be restricted. Accordingly, Lamarckism depends on the Darwinian principle of selection in order to explain why any propensity to inherit acquired impairments does not prevail. As Richard Dawkins (1986, p. 300) argues, 'the Lamarckian theory can explain adaptive improvement in evolution only by, as it were, riding on the back of the Darwinian theory.' Lamarckism, if valid in any particular domain, depends on Darwinian mechanisms of selection for evolutionary guidance. If Lamarckism is valid then it must be complemented by Darwinian selection.
Establishing the Replicator-Interactor Distinction
Lamarckism involves the inheritance of acquired characteristics. This section shows how a more detailed examination of the notion of inheritance -including the Lamarckian possibility -depends on the replicator-interactor distinction. Inheritance means more than merely 'passed on.' A dog catches fleas and passes some of them to another dog. Is that Lamarckian inheritance? If so, the fleas must be regarded as an acquired character and their jumping from one animal to another must be treated as inheritance.
As David Hull (1982) points out, to make the Lamarckian claim meaningful, inheritance must be distinguished from infection or contagion. The genotype-phenotype distinction or a relevant equivalent serves this purpose. It is only with such a distinction that inheritance can be properly defined and distinguished from catching colds or fleas.
The genotype-phenotype distinction was introduced in biology in the twentieth century. 8 An infection or contagion affects the phenotype, not the genotype. By contrast, the Lamarckian inheritance of acquired characters would mean that a development in a phenotype can affect its own genotype, by some presumed internal process. The difference between Lamarckian inheritance and contagion becomes clear through the concepts of genotype and phenotype. But their significance extends far beyond that.
The genotype is a mechanism for storing and passing on information. It guides the development and behaviour of the phenotype, in interaction with its environment. The phenotype is an entity that hosts the genotype. The term replicator is a generalisation of genotype, and the interactor is a generalisation of phenotype (Hull, 1988; Brandon, 1996) . These concepts are important when we address social entities hosting information-retaining and developmental mechanisms. 9 Following Hull (1988) , Hodgson and Knudsen (2010b) define an interactor as a relatively cohesive entity that hosts replicators and interacts with its environment in such a way as to lead to changes in the population of interactors and their replicators. Social organizations are obvious candidate interactors. Hodgson and Knudsen (2010b) regard a replicator as consisting of program-like bits of information held by an interactor, which can represent adaptive solutions to problems and guide its development. 10 A genome is a biological replicator. But there are other replicators, such as routines in organizations (Nelson and Winter, 1982) , which also hold information and guide behaviour. Replication refers to the passing of such problem-solving or developmental information from one entity to another. Replication and inheritance are treated as synonyms.
The replicator-interactor distinction is a conceptual advance that helps develop the evolutionary research programs in organization studies and other social sciences. Once the key role of routines to retain potentially replicable instructions is appreciated, we can focus on how these instructions trigger developmental processes and thereby become expressed in particular entities. This helps social scientists study the learning processes that are situated within a broader selection environment.
With their 'routines as genes' metaphor, Nelson and Winter (1982) suggested the possibility of a social replicator.
11 But the idea of social replicators has meet resistance from biological reductionists and those that deny that social evolution is essentially Darwinian. I must be emphasized that replicators are not cohesive entities in themselves: they are informational mechanisms hosted by interactors (which are cohesive entities). It also must be stressed that the mechanisms of replication are very different in the biological and the social spheres. But some crucial, problem-solving information is copied and transmitted from organization to organization, and this amounts to social replication.
As established above, in order to consider the possibility of Lamarckian inheritance in social evolution we must first identify the replicators and interactors in the social domain. Lamarckian social evolution would require social replicators (not biological replicators such as genes) that were affected by the acquired character of its interactor. If ideas are treated as replicators then their passing from person to person would not be the inheritance of acquired characters because the ideas themselves have been defined as replicators and not characteristics. The spreading of ideas from one interactor to another is an example of contagion, not Lamarckism.
Inspired by Darwinism, American pragmatist philosophers such as Charles Sanders Peirce (1878), William James (1890) and John Dewey (1922) reached a solution to the philosophical problem of reconciling ideas with materially-grounded evolutionary processes. They regarded psychological habits as the foundations and preconditions of ideas. For pragmatists, habits are acquired dispositions that fuel beliefs. Pragmatist psychology and philosophy are undergoing a revival (Joas, 1993) , and they are supported by experimental and neurological evidence indicating that our underlying habitual dispositions are at work well before make conscious decisions (Hodgson, 2010) . The American institutional economist Thorstein Veblen (Camic and Hodgson, 2011) was strongly influenced by pragmatism and he argued accordingly that habitual and instinctive dispositions were at the foundation of social institutions. 12 Habits are the most elementary replicators in social evolution. They are learned dispositions to behave in a particular way in particular circumstances. They are hosted by individuals (their immediate interactors). Consider the replication (copying) of habits. Learning a new language, we imitate and repeat. We are corrected. This goes on until our responses are ingrained in habit. Gradually the knowledge of the language is transferred from one person to another. The replicators are replicated. The process of habit replication relies on behavioural imitation. 13 In all cases of habit replication, and unlike genes in biology, there is no direct copying from replicator to replicator. 14 Further examples of social replicators include routines, which refer to capabilities of organizational teams to carry out sequences of actions. Routines are hosted by organizations as their interactors, and in turn are built on the habits of the individuals involved. There is further discussion of routines in sections five and six below.
Both habits and routines involve some automaticity, but neither is mindless. They are essential for individuals and organizations to deal with complex and changing information.
The Nature and Status of Generalized Darwinism
The claim that socio-organizational evolution is Darwinian rests on social ontology. Knudsen (2006a, 2010b) use the term 'complex population system' to refer to sets of individually different and demarcated entities that interact with the environment and each other. By definition they face immediately scarce resources and struggle to survive, whether through conflict or cooperation. They adapt and may pass on information to others, through replication or imitation. Examples of complex population systems are plentiful both in nature and in human society. They include every biological species, from amoeba to humans. And importantly for social scientists, they include human organizations, as long as organizations are cohesive entities having some capacity for the retention of information. An economic example is an industry involving cohesive organizational entities such as business firms.
In this manner, the common ontological features of all complex population systems are established, including in nature and human society, without ignoring the huge differences of detail between them.
Crucially, the evolution of any complex population system must involve the three Darwinian principles of variation, selection and retention (Campbell, 1965) . These abstract principles do not themselves provide all the necessary details, but nevertheless they must be honoured, for otherwise the explanation of evolution will be inadequate. In particular, investigations into complex population systems must address (a) the sources and replenishment of variety in the population, (b) how information is passed from one entity in the population to another, and (c) why some entities are more successful in surviving or passing on information than others. These three explanatory requirements map onto the three core Darwinian principles of variation, replication and selection. To make this conceptual move, these Darwinian principles have to be defined in sufficiently abstract and general terms, so that they are no longer confined to the biological domain (Hull, 1988; Hodgson and Knudsen, 2010b) .
Contrary to much of the organization studies literature, Darwinism does not have a narrow meaning -such as focusing on selection to the neglect of other processes, or referring to specific kinds of inheritance mechanism found in biology. Darwinism is the only known overarching evolutionary framework that tackles the ontological phenomena of variation, selection and retention in complex population systems. Existing rival approaches in this context turn out to be less-encompassing or wrong. 15 The misleading claim by some social scientists that social evolution is Lamarckian is a distraction from the compelling conclusion that it is Darwinian in general and inclusive terms, and that generalized Darwinian ideas can be helpful in understanding the processes. By contrast, Lamarckism provides an inadequate evolutionary framework, notwithstanding processes in social evolution that seem superficially to be Lamarckian.
The idea that social evolution is Darwinian does not mean that social evolution is determined solely by biological phenomena. By contrast, social evolutionary entities and processes are identified. Vague terms such as 'evolution' can be given a much clearer meaning.
Contrary to some accounts, the idea of generalizing Darwinism has less to do with biological metaphors or analogies (although metaphors are unavoidable in science). Instead of analogies, which are typically inexact and sometimes treacherous, generalized Darwinism relies on the claim of common abstract features in both the social and the biological world; it is essentially a contention of a degree of ontological communality, at a high level of abstraction and not at the level of detail. This communality is captured by concepts such as replication and selection, which are defined as precisely and meaningfully as possible, but in a general and abstract sense.
Ontological communality implies neither detailed similarity nor analogy. The fact that Newton's laws of motion apply to billiard balls, spacecraft and planets does not mean that these entities are similar. And no analogy is invoked in the mathematical application of these laws.
As the evolutionary economist J. Stanley Metcalfe (1998, p. 36) pointed out, abstract evolutionary principles in complex population systems might have been developed first outside of biology: 'Evolutionary theory is a manner of reasoning in its own right quite independently of the use made of it by biologists. They simply got there first'. But it is legitimate to describe these general evolutionary principles as Darwinian, because (apart from developing the replicator-interactor distinction) Darwin did get there first, and he also rightly hinted that his general principles might apply to social evolution (Hodgson and Knudsen, 2010b, pp. 5-6) .
Observers of 'evolution' or 'coevolution' in organization studies are obliged to say more clearly what they mean. If they avoid the Darwinian label, then further explanation is required. Indeed, in complex population systems, the core Darwinian principles of variation, selection and inheritance offer the only over-arching conceptual framework yet available.
The identification of distinct social replicators and interactors is a key step in elaborating the proposition that abstract Darwinian principles apply to evolution in both nature and society. The remaining but hugely important task is to demonstrate their significance.
Evo-Devo: Embracing both Selection and Adaptation
Although the mechanisms and details are very different, aspects of the famous 'evo-devo' dispute in biology concerning the relative roles of development, selection and genotypic transmission (Wimsatt, 1999; Stadler et al., 2001; Baguñà and Garcia-Fernàndez, 2003) are relevant for the debate concerning the relative roles of selection and adaptation in organizational studies. The evo-devo debate establishes that selection, development and adaptation are generally inter-twined and inseparable processes. Darwin himself did not put a one-sided or exclusive emphasis on selection -he fully considered the development of organisms -and Darwinian theory must logically embrace development and adaptation as well as selection.
Replication, development, adaptation and selection are all essential features of evolution in population systems . Consideration of their relative effects is an empirical as well as a theoretical matter, but the empirical outcome would not make any of these features inessential. In any real population system, both selection and adaptation are bound to occur. As established below, selection generally requires adaptation in complex population systems.
Selection occurs because organizations differ both in their inherent characteristics (Nelson, 1991) and their local environments. Some firms go bankrupt. Some are so successful that their routines are copied by other firms. Others lead to successful spin-offs (Dahlstrand, 1998; Klepper, 2008; Bünstorf, 2009) . In principle, such differential success and replication amounts to selection, according to its technical definition (Price, 1995; Hodgson and Knudsen, 2010b) . Selection is a major reason for changes in the overall profile of a population of organizations. 16 Turning to adaptation, this term is used in different ways and requires clarification. In the organizational studies literature it typical refers to a change in a specific organization rather than an environmental or other change. For Daniel Levinthal (1992, p. 432) 'adaptation is defined to have occurred when an organization changes its strategy, structure or some other core attribute to fit some new environmental contingency.' More narrowly, for Ross Brennan and Peter Turnbull (1999, p. 182) : 'Adaptations can be defined as behavioural modifications made by one company, at the individual, group or corporate level, to meet the specific needs of another organization.' Although this focuses appropriately on organizational change, it overly restricts adaptations to serving the undefined 'needs' of another entity.
The concept of adaptation has acquired different meanings in biology and organization studies. In biology, adaptation refers to change in a whole population, including population changes resulting from natural selection. In organization studies and business economics it often is applied to changes in any one organization.
It is not easy to clear up this terminological mess, but I suggest the following solution. When addressing organizations and their strategic dilemmas, the primary matter is the capacity of an organization to change, in a manner that improves its performance by some appropriate criterion, and increases its chances of survival.
Organizations are more than the sums of their individual members. They involve structured interactions between individuals. The capacity of any organization to change -even a small firm -depends partly on structured internal relations and does not depend on the intentions or attributes of individuals alone. Organizational adaptability is much about internal structures and procedures and their capacity to enable appropriate change. The internal culture of the firm is intimately connected to those structures and procedures, as well as to the values and beliefs of individuals (Schein, 1996; Sørensen, 2002) .
We may define organizational adaptability as the capacity of an organization to change its strategies, structures, procedures or other core attributes, in anticipation or response to a change in its environment, including changes in relations with other organizations. The resulting adaptations do not necessarily improve performance by some criterion, but they are generally intended to do so.
Here we may forge a link with the growing literature on routines (Nelson and Winter, 1982; Cohen and Bacdayan, 1994; Cohen et al., 1996; Becker, 2008) . Routines may be defined as organizational dispositions to energise conditional patterns of behaviour within teams, involving repeated sequential responses to cues that are partly dependent on social positions in the organization (Hodgson, 2008) . Establishing a routine in a firm means building or using internal relations and positions that enable repeated sequential behaviours. These in turn help to develop particular habits and other specific conditional dispositions among individuals. Routines, as noted above, are organizational replicators.
We must not overlook the adaptation that does and must occur in reality. After all, the move from a single person firm to an enterprise of three or four members involves considerable organizational development and adaptation, especially in complex and changing environments. A new division of labour would be required in the organization, with further moves towards the codification of some rules and tasks. Furthermore, given rapidly changing circumstances -new entrants, new technologies, new products, changing government policies -most firms are required to adapt to some degree, on an almost continuous basis, or face extinction.
The argument in the preceding paragraph finds a parallel in the evo-devo literature. Those that emphasize the development (devo) side of the story point out that selection does not operate directly on genes themselves. Selection operates on entities whose development was guided by genetic replicators in an environmental context. The objects of selection are interactors. Selection leads indirectly to changes in the population of hosted replicators. The two faces of selection are unavoidably connected by a developmental and adaptive process, which depends on both the replicators and how they express themselves in particular environments.
Although the detailed processes are very different, similar remarks apply to organizations and the replicators (habits and routines) that they host. Selection operates directly on organizations and individuals, which individually are outcomes of development in particular contexts.
While the relative importance of adaptation and selection can only be discovered by empirical enquiry, the generalized Darwinian framework shows that both processes are unavoidably present to some degree in biological and social evolution. The emergence of any biological organism and its ongoing adjustment to its environment involves massive, contextdependent change. Similarly the development of any firm from its small beginnings is an immense feat of adaptation. Hiring just one extra person in a small firm may involve a complete internal reconfiguration.
The evidence suggests that adaptation is slow and difficult (especially in larger firms) but that does not mean it can be ignored. Neglecting adaptation would overlook the difference between the information encoded in the replicator and its context-dependent expression in the developing interactor. Furthermore, simply to create a population of established firms upon which selection can operate requires the adaptive growth of every organization.
Furthermore, even if the possibilities for individual firm adaptation are limited, small differences in adaptive capacity from firm to firm may be crucial for survival. Consequently, even if much population-level change results largely from selection, the development of individual firms cannot be ignored in explanations of change or especially in the formulation of business strategies.
As a result, some reconciliation may be possible between the organizational ecology approach, with its stress on selection and highly limited adaptation, and the business strategy literature, with its stress on the need for adaptability (Chaffee, 1985; McKee et al., 1989; Mintzberg and Quinn, 1991; Baum et al., 2006) .
Complexity and Organizational Evolution
The adoption of the replicator-interactor distinction is not only important to clear up terminological confusion, it is also vital to understand the processes of organizational evolution. There are theoretical reasons why replicators are relevant in the social domain. Just as biological evolution has led eventually to organisms of greater sophistication and complexity, social and economic evolution is marked by an even more rapid increase in the complexity of technology and institutions in a relatively short period of human history.
In a few thousand years humans have evolved from primitive hunter-gatherers to inhabitants of complex civilizations. In a few hundred years we have seen the rise of capitalism and an explosion of scientific and technological knowledge. In a few decades we have observed a new phase of globalization and the evolution of complex business organizations and networks.
Is important to understand the necessary conditions under which complexity is enhanced in evolving population systems. The most basic and important general condition is the existence of replicators that can store and copy information to instruct and guide the development of their host entity , 2010a , 2010b . Another essential requirement is that copy error during replication is minimized. By contrast, both reading and developmental errors -which occur when using information from a source copy -do not corrupt the original information and are generally less serious. If the original information remains intact and is copied faithfully, then it might be retrieved. But if replication over time leads to the loss of information from the original, then it is gone forever. This argument suggests that replicators and faithful replication underlie the increasing complexity of social evolution. Some enduring fidelity in the copying of key information is a necessary condition for the evolution of complexity.
With social evolution the advance of complexity depends upon similar conditions. In a world of complexity and uncertainty, designed solutions to economic and business problems are difficult and risky. While some planning and guidance is desirable and unavoidable, we have to rely enormously on tried and tested knowledge.
Many successful firms do this (Stadler, 2007) . Over one-third of all retail sales in the United States pass through chain organizations (Winter and Szulanski, 2001) . Most successful chains expand by imposing a single organizational template on all chain outlets, including those that are franchised (Bradach, 1998) . Similar replication strategies are found in firms when they develop new production plants in different locations. All these cases involve the strategic replication of habits and routines, replicating through a series of business units. Consider Intel's 'Copy Exactly' factory strategy. This ramps up production quickly by copying everything at the development plant -the process flow, equipment set, suppliers, plumbing, manufacturing clean room, and training methodologies. Everything is selected to meet high volume needs, recorded, and then copied exactly.
Other prominent examples of firms that try to stimulate growth by reducing copy error include (Knudsen and Winter, unpublished) Business replication strategies that minimize copy error have become widespread through a combination of trial-and-error, and competitive selection weeding out firms with less successful policies. This theoretical argument may help to explain the otherwise puzzling observation that many firms grow by cloning existing arrangements as exactly as possible.
Given the existence of social replicators such as habits and routines, we need to understand the manner and degree in which these organizational replicators change. There might be fixed routines for adaptability, in which case an organization may be adaptable but have fixed 'genetic' recipes for adaptation. 17 A pressing question for the business strategists is to what extent habits and routines can be changed, and if so how. Evidence suggests that they are generally difficult to change; executives that try top-down change with insufficient regard to underlying habits and routines are courting failure (Kolb, 2002; Stadler, 2007; Hodgson, 2011b) . Because so much information held in habits and routines is tacit and inaccessible, business leaders cannot fully understand the knowledge stored in organizations (Nonaka and Takeuchi, 1995) . This makes radical change from the top risky, and suggests that business strategies should be cautions and responsive to the opinions of workers in organizations.
Researching the 'genetics' of social evolution involves understanding the psychological and neurological mechanisms involved in these social processes, including a deep appreciation of how social structures and positions enable the retention of knowledge that relates to coordinated activity within organizations or teams.
Replication, Routines, Inertia and Strategy
This section points to further ways in which the framework of generalized Darwinism can guide research in organization studies. This is not primarily a process of applying biological analogies. Instead it is one of using an over-arching theoretical framework to guide and develop new lines of research.
Where vague terms such as 'evolution' and 'coevolution' typically obscure such distinctions, the difference between the diffusion of routines from organization to organization, on the one hand, and their inheritance through business spin-offs is crucial, as evidenced by empirical studies (Dahlstrand, 1998; Klepper, 2008; Bünstorf, 2009) . This difference becomes clear through the replicator-interactor distinction, where routines are the replicators and organizations the interactors. Both processes involve replication. But diffusion involves existing interactor B copying a routine from interactor A. By contrast, spin-offs mean that interator A itself leads to the creation of a new interactor B, which carries some routines from its parent. But empirical case studies suggest that the faithful copying of routines through diffusion is often more difficult than through spin-offs. Generalized Darwinism not only helps make clear distinctions but also points to important questions for empirical enquiry.
Far from conflating social with biological evolution, the conceptual framework of generalized Darwinism may be used to illuminate key differences between the two. As Nelson and Winter (1982) point out, firms can alter their own routines (replicators), whereas (outside modern genetic engineering) no biological organism can manipulate its genes (replicators). Furthermore, the diffusion of replicators (routines) from organization to organization is commonplace in the business world (Greenwood and Hinings, 1996) . But diffusion is less prominent in biology, where generational replication through offspring is relatively more important. Clear concepts spanning different domains can illuminate detailed differences as well as abstract communalities.
The framework of generalized Darwinism is also useful in the context of debates concerning the roles of routine rigidity and strategic choice. It is a mistake to regard all 'evolutionary' approaches as rivals to other analyses that put the emphasis on the efficacy of strategic choice by managers (Child, 1972; Hrebeniak and Joyce, 1985) . Far from dispensing with the role of individual agency, Darwinism inspired a huge cluster of multi-disciplinary studies on the evolution of brain, mind and behaviour (Richards, 1987) , including the pragmatist approach mentioned above.
Crucially for this debate, the replicator concept in much of generalized Darwinism emphasizes that routines are dispositional and informational, rather than behaviour as such. By contrast, conceiving routines in terms of behaviour leads to mistaken notion that the definitional rigidity of the routine implies behavioural rigidity. The dispositional and informational conception (inspired by the refined replicator notion) makes it possible to combine routine rigidity with behavioural flexibility.
In writing this article I am making significant changes to an earlier draft, partly in response to useful comments by editors and referees. In an apparent paradox, I am using the rigid and unchanging software and hardware of my computer, along with inflexible rules of the English language, to produce one adaptive result out of an infinite number of possibilities. Rigid systems of rules, stored as information, can often be flexible in terms of behaviour. In some ways, organizational routines are like computer programs. They are complexes of rules, often triggered by sequential event and reliant on procedural memory (Cohen and Bacdayan, 1994) . Their conditional nature and rule-like composition means that they can lead to branching trees of varied creative potentialities.
Furthermore, routines in an organization often link up with each other. Multiple levels exist, involving routines to monitor or change routines. Consider the strategic management technique known as scenario planning (Van der Heijden, 1996; Ringland, 1998; Chermack et al., 2001) . This approach provides rules and guidelines to help generate multiple future scenarios facing organizations. In practice, the process may be routinized at various levels of management. A primary aim of scenario planning is to encourage managers on all levels to think outside the groove, to be flexible and to be more prepared for uncertain future changes. Flexibility requires some routinization. Scenario planning involves routines to encourage the innovation of routines and to make existing routines more adaptable.
Emerging and innovative organizations, led by dynamic entrepreneurs, cannot escape the need for routines. Entrepreneurs are not omniscient. Much valuable information in the firm has to be stored in the tacit knowledge of its employees. Consequently, as Brian Loasby (2007 Loasby ( , p. 1104 explains, entrepreneurial and routine behaviours are complementary 'entrepreneurship defies routine; but it requires routine and results in routine'.
Both habits and routines can operate on multiple levels, often where some rule-like dispositions are above others in a developmental control hierarchy.
18 But we should not jump to the description of 'multi-level evolution', as if that term were clear and unambiguous. The replicator-interactor framework poses the question whether multiple levels apply to interactors or replicators. Because hierarchical control systems among replicators (genes and organizational routines) are commonplace in complex population systems, the 'multi-level' term might best be reserved for hierarchically nested levels of interactors.
19 Genuine multi-level evolution would occur where an organization has subsidiaries or other component interactors.
Emphatically, habits and routines do not imply the absence of choice (Dewey, 1922) . In complex evolving systems there are bound to be conflicts between habits or routines. Habits may clash within an individual (the habit of reading, leading to an understanding of global warming, may lead to conflict with habitual car use), just as routines may conflict within an organization (a routinized audit may force a change of production or delivery methods). These conflicts create enhanced necessities for choice. When these clashes of routine are especially novel, there may not be routines in place to deal with the dilemma, and full strategic deliberation may be required. In any complex evolving social system, routinization generates rather than negates opportunities for strategic choice. In the absence of routine, organizational choice would be both overwhelming and ineffective.
Recent conceptions of the nature and role of strategy in business organizations as 'practical coping' (Chia and Holt, 2006) or as 'practical rationality' (Sandberg and Tsoukas, 2011) can dovetail with this overall framework. Organizational strategy is not a set of ideas or a set of practices relating to one individual. To be viable, it has to be largely embedded in habit and routine. Strategic development requires routinization. Strategic choice does not mean the abolition of automaticity.
The argument outlined in section five above shows that some copying fidelity of information held in organizational replicators is required for the evolution of complex outcomes in populations as well as the diffusion of that information itself. The combination of organizational structure and individual psychology militates against (but does not rule out_ change in individual organizations. Some evidence suggests that change becomes more difficult with the ageing of the organization (Bruderl and Schussler, 1990; Fichman and Levinthal, 1991; Barron et al., 1994) . As organizations become more complex, it is more difficult for them to reconfigure their structures of interacting routines, and higher-level, agility-promoting routines become less effective. The principles of generalized Darwinism do not show that such outcomes are universal. Instead they provide a conceptual framework within which they can be understood. And they help to annul false dichotomies such as 'evolution' versus 'strategic choice'.
Conclusions
Organization science has been keen to address processes of change in organizations and organizational populations. Terms such as 'evolution' and 'coevolution' are commonplace but signify little. It is often unclear whether they refer to single entities or populations. With the development of the conceptual categories of generalized Darwinism, researchers into organizations are obliged to either adopt this framework or clarify the alternative type of evolutionary process involved. As yet, no adequate developed alternative framework exists for populations or organizations, where we are required to explain the processes of competitive selection, the sources of variation, and the manner of replication of key strategic information.
Adoption of the conceptual framework of generalized Darwinism has in part been blocked by misunderstandings and mischaracterizations. Previous objections turn out to be groundless. The adoption of Darwinian principles is not primarily a matter of analogy, but of ontological communality at an abstract level.
The consideration of generalized Darwinism has further been thwarted by misleading terminology in the debate between selectionist and adaptationsit views on organizational change. There is no warrant to confine Darwinism to one side of this debate. Darwinism does not uphold that organizational development or adaptation are unimportant. Even if something like Lamarckian inheritance is apparent, Lamarckism is not an over-arching evolutionary framework. The framework of generalized Darwinism not only can accommodate differing empirical assessments of the relative importance of selection and adaptation, but also provide the conceptual structure for the development of detailed theories of organizational and industrial evolution (Stoelhorst and Huizing, 2006) .
The version of generalized Darwinism promoted here makes use of the replicator-interactor distinction. Among the implications of this framework are the following:
First it underlines the need to identify social replicators (such as habits and routines) and interactors (organizations) and it emphasizes the crucial role of social replicators in retaining and helping to pass on knowledge.
Second, because replicators play a crucial role in the development of social interactors (organizations), and evolutionary selection acts directly upon organizations, the replicatorinteractor framework emphasizes the importance of both developmental adaptation and competitive selection in social evolution. It invalidates any dichotomy between these processes, and helps to reconcile insights from organization studies, organizational ecology and business strategy.
Third, the replicator-interactor framework is useful for helping to understand processes leading to greater complexity in social and business systems. A general theoretical argument underlines the importance of the copying fidelity of replicators in evolution. This also may help us to understand why so many successful business firms insist on exact copying of business routines when they establish or franchise new plants or outlets.
Fourth, the emphasis on the importance of social replicators and their capacity to store information underlines the likelihood that radical strategic change from the top of organizations carries high risks (Hodgson, 2011b) . Because of its largely tacit nature, business executives can understand only a small part of the knowledge held in organizations. Leadership and entrepreneurship are important but may be over-emphasized. Successful business strategy must involve employees and address habits and routines at every level of the organization.
Fifth, the general conceptualization of the replicator within this framework implies an information-based conception of organizational routines. Addressing routines as rule-like, informational entities, rather than behaviours, overcomes the apparent conflict between routine rigidity and flexibility. Rigid conditional informational rules in routines can permit enormous behavioural flexibility. Furthermore, routines can interact with one another, and on different levels. There may be routines to modify routines. The dichotomy between routines and strategic choice evaporates.
Sixth, the replicator-interactor concepts permit much greater precision when addressing 'multi-level' evolution. The concepts promoted here immediately reveal the complications. There may be different levels of routines (replicators) in a single organization (interactor), Alternatively, evolutionary selection can operate on individuals, organizations, organizations of organizations, and so on. Multiple levels exist in both cases, but they are quite different. The framework of generalized Darwinism, including the complex concept of selection, provides a means of analysing both. Seventh, the application of Darwinian principles to the evolution of social entities opens up a further agenda by building a bridge with the rapidly-growing body of research on the evolution of social cooperation (Hammerstein, 2003; Henrich, 2004; Bowles and Gintis 2011) . This research has clear implications for understanding cooperation within organizations (Hodgson 2013) .
Although it has precedents going back to the late nineteenth century , ch. 1), we are only at the beginning of this modern Darwinian research programme in the social sciences, and these are just a few of the possible insights and research questions that may emerge. The acceptance Darwinian principles combined with the discovery of the specific mechanisms involved in biology led to an explosion of productive research in biology that continues today. By using generalized Darwinian principles in the social domain, combined with a detailed understanding of the psychological and social mechanisms involved in the retention and replication of information in social organizations, we may be on the brink of a substantial expansion of our understanding of organizational evolution. Of course, further empirical research is vital. But clear concepts and theories are required to guide all enquiry and give it adequate meaning.
